Introduction
The concept of the Triple Helix (TH) was proposed by Etzkowitz and Leydesdorff in the 1990s and today it is still developing through theoretical and empirical research. "The Triple Helix thesis is that the potential for innovation and economic development in a Knowledge Society lies in a more prominent role for the university and in the hybridization of elements from university, industry and government to generate new institutional and social formats for the production, transfer and application of knowledge" (Ranga & Etzkowitz, 2013) .
In recent decades, federal, state and local governments have created a variety of mechanisms to encourage knowledge-based economic development (Etzkowitz, 2002) . The structure of a national R&D system can be examined through the use of a Triple Helix framework that studies the relations among academia, business, and government (Etzkowitz, 2008) . The development of a knowledge base is dependent on the condition that knowledge production should be socially organized. The interfaces between institutions and functions can be expected to resonate into co-evolutions in some configurations more than in others ( Leydesdorff, 2006 ). This confirms the relevance of studying country specific university-industry-government configurations (see, for example, Rao, 2012; Park & Leydesdorff, 2010 ).
Levi Jakšić et al. (2015) created a general model which measures Technology Innovation Management and Entrepreneurship effectiveness related to the key elements of the Triple Helix model. Based on the general model, in this paper we analyse one aspect of the Triple Helix model -the government sector, and introduce indicators for measuring and monitoring government performance in technology and innovation management (TIM). We classify the TIM performance indicators (of the government sector) into three basic management functions: planning, organizing and control (POC). Since we observe these management functions as input, Throughout large global databases, such as OECD, UNDP, ITU, Eurostat, World Bank, and Statistical offices of countries, there are many indicators that refer to Technology and Innovation Management (TIM) performance of countries. However, a question arises of how to classify and systematically analyze these indicators in terms of measuring, monitoring and enhancing TIM performance at a national level. More specifically, in this paper we pose a question of how to assess the government performance in TIM, as one aspect of the Triple Helix model. Therefore, we use a model of thirty-nine indicators which are classified according to three main management functions: planning, organizing and control, observed as input, process and output, respectively. More importantly, we analyze the relations that exist between these three categories of indicators. Planning indicators are observed as the investments in technological and innovative activities; organizing indicators include the infrastructure, public administration efficiency and cooperation support, while control indicators refer to the national economy R&D, transfer effects and entrepreneurship outcomes. The model is tested for assessing and comparing government performance in TIM for three countries: Serbia, Croatia and Slovenia, for the time period 2007-2012. Finally, as a feedback in the model, we used scores of the countries according to the Global Innovation Index and the Global Competitiveness Index, to verify the results and provide the final conclusion.
Keywords: Technology and Innovation Management, State/Government, Performance, Serbia process and output (respectively), and present indicators for their measurement, we are able to: (1) analyse if there exists a correlation between these three functions of TIM and (2) see which function is "ahead" of the others and which one "lags behind". This enables us to determine the weaknesses of the government sector performance in TIM. Finally, by comparing the results with the official competitiveness and innovativeness ranking of countries, we can assume the correlation that exists between the government performance in TIM and the country's innovativeness and competitiveness levels. We tested the model in cases of Serbia, Croatia and Slovenia for the period 2007-2012 and provided the appropriate cross-country comparisons.
Triple Helix Concept and Government Performance
The neo (institutional) perspective distinguishes three main configurations in the positioning of Triple Helix (TH) elements (Ranga & Etzkowitz, 2013) . In statists' configuration, government plays the leading role, driving academia and industry, but also limiting their capacity to initiate and develop innovative transformations. These examples could be found in Russia, China, some Latin American and Eastern European countries. Laissez-faire configuration is characterized by a limited government intervention in the economy (US, some Western Europe countries), with industry as the driving force and university with limited role in innovation, acting mainly as a provider. Government in the laissez-faire configuration is also limited, acting as a regulator of social and economic mechanisms. The Knowledge Society is characterized by balanced configuration where universities and other knowledge institutions act in partnership with industry and government and even take the lead in joint initiatives (Etzkowitz & Leydesdorff, 2000) . There has been a shift from the model of the state encompassing industry and academia. Development strategies, whether based primarily on the industrial sector as in the US or the governmental sector as in Latin America, are being supplemented, if not replaced, by knowledge-based economic development strategies, drawing upon resources from the three spheres of the Triple Helix (Etzkowitz, 2002) .
Traditional performance measurement systems have concentrated on the development of indicators largely relating to economy (inputs) and efficiency (costs) due to the limited ability to measure effectiveness or outcomes in government organizations (Kloot and Martin, 2000) . Although government is neither the supply nor, in most cases, the demand side of new knowledge and new technologies, it can promote effective enterpriseuniversity interaction in order to facilitate university technology transfer by institutional arrangements, policy making and so on (Rao et al, 2012 ).
According to Rao et al. (2012) there are two aspects of government R&D investments: one is government R&D funding which indirectly promotes university patent technology transfer activities by supporting teaching and research activities; the other is specialized government R&D programs (foundation) which directly support university patent technology transfer activities. Thus, based on the triple helix theory, government R&D investments, including government R&D funding and government R&D programs, can influence university patent technology transfer activities (Rao et al., 2012) . It was shown (Chang-Yang, 2011) that it is difficult to evaluate the aggregate effect of public R&D support. The author has found out that there are different effects of public R&D support on firm R&D, depending on various firm-or industry-specific characteristics. Four potential channels are identified: the technological-competence-enhancing effect, the demand-creating effect, the R&D-cost-reducing effect and the (project) overlap (or duplication) effect.
The study (Caerteling et al., 2013) showed that government championship is an important positive factor for the performance of technology development projects. Government championing has more impact than government financial/technical assistance on both project performance and benefits to customers. There are cross-national differences in government R&D funding in times of economic hardship (Kim, 2013) . Strategic performance management demands an approach that is oriented towards financial measures, but also towards community concern and long-term development. Kloot and Martin (2000) presented the framework for performance-oriented approach in measuring local government performance, involving all stakeholders and non-financial measures.
Investments in science and technology (S&T) are not the privilege of developed countries. According to Kim (2013) there is much to discover and learn from the experiences of non-OECD countries; in the recent years R&D funding in the developing world, especially countries such as Brazil, Russia, India and China, have been soaring, defying the predictions based on their economic and social levels of development. Political leaders in these countries promote S&T heavily as a springboard to move their nation forward in the increasingly knowledge-intensive economy of the 21st century. , and control (twelve indicators). We observe these three management functions also as three categories of indicators: input, process, and output, respectively. This is not the final list of government performance indicators in TIM, but it is the first attempt of the authors to create a systematic list of these indicators, which has to be re-examined, and potentially spread with more government performance indicators. 
Application of the Model, Results and Discussion
In this analysis we use the proposed model for assessing TIM performance of government sectors in Serbia, Croatia and Slovenia, and make the cross-country comparisons. For the selected countries, we have chosen fifteen indicators to observe: three for input (planning indicators), six for process (organizing indicators), and six for output (control indicators). We did not include all indicators from the model primarily because of the unavailability of all indicators values for all three countries, and secondly because it would be too extensive an analysis. We collected data from the following data bases: World Bank (2015), UNdata (2015), UNESCO (2015). As a feedback in the model we use GCI and GII scores of countries, which represent their competitiveness and innovativeness levels. The period of analysis covers six years, from 2007 to 2012.
Considering the input indicators, we observe the following: R&D expenditures, Gross Domestic Expenditure on R&D -GERD, and R&D performed by Government Sector. As we can firstly conclude from Figure 2 , Slovenia is a leader among the observed countries regarding R&D expenditures with almost 3% of GDP invested in R&D in 2012. This is much higher than Serbia (almost 1% in 2012) and Croatia (0.75% in 2012). However, it is good to notice the growing trend of R&D expenditures in all three countries, meaning that they understand the necessity of investing for creating valuable output. The GERD results show the same picture (in 2012 Slovenia -2.58%, Serbia -0.91% and Croatia -0.75%). However, it is not enough only to invest but also to create. So by these results, we could expect that Slovenia has a much better R&D output in terms of patent activity than the other two courtiers. If we observe the structure of investments, namely the R&D performed by the government sector, the situation is completely opposite -Slovenia with 12.29% in 2012, Serbia with 28.76% (even 56.107% in 2008) and Croatia with 27.48%. This result is unfortunately not encouraging for Serbia, since in developed countries R&D expenditures come primarily from the business sector. This indicates that it could also be interesting to take a look at the distribution of research types among countries. It is well known that in Serbia the situation is not encouraging, since the majority of investments are directed towards fundamental research (50.2% of the budget of the Ministry of Science and Technological development), and technological development projects (39.2%), but a very small percent is invested in applied research (MSTD, 2010). Additionally, this results with poor patent activity of the country. The encouraging fact, however, is that a declining trend in R&D performed by the government sector can be seen for both Slovenia and Serbia, indicating to a positively different structure of R&D investments. In Croatia, the situation has not changed much over the observed period of time -from 25.49% in 2007 to 27.48% in 2012. Regarding the infrastructure, the Internet users indicator shows an increasing trend in all three countries over the observed period of time. The situation is much better in Slovenia (more than 68/100 people use the Internet) and Croatia (more than 60/100 people use the Internet) than in Serbia where around 48/100 people used the Internet in 2012. The situation with electric power consumption is slightly different. Slovenia is a leader, but Serbia is in the second place and Croatia in the third. It is interesting to notice that the electric power consumption has not changed much over the observed period of time for any of these countries. The third infrastructure indicator should be the Number of science and engineering graduates (%20-29 population), but is not available for all three countries. So, we found an alternative one -tertiary school enrolment (% gross). Slovenia leads with as high as 86.02%, while in Serbia and Croatia it goes to 50 and 60%, respectively. Looking at the second group of organizing indicators -public administration efficiency -we can see some discrepancies. It is very interesting that duration to enforce a contract is the longest for Slovenia (around 43 months), while at the same time they succeeded to reduce the costs of business of start-up procedures to 0% of GNI per capita (2009) (2010) (2011) (2012) and have decreased the number of start-up procedures to register a business from 9 in 2007 to only 2 in 2012, providing a good stimulus for creating a start-up. The time required to enforce a contract is much shorter in both Serbia and Croatia (around 20 months in 2012), but the costs are much higher (around 7-8% of GNI per capita for both countries). The number of procedures is also higher than in Slovenia -6 for Serbia and 7 for Croatia in 2012. Considering these results, we can say that Slovenia has the best process values among the observed countries.
The output (control) indicators are presented in Figure 4 . We observe patent activity (first two indicators), technology transfer results (next 3 indicators) and entrepreneurship outcome (1 indicator). Looking at the ICT export results, we can proudly conclude that Serbia has extremely good IT experts, since it is a leader in ICT service exports for the whole time period, resulting with around 40% of total service exports. At the same time, the share in Slovenia is much lower -around 20% and also in Croatia -around 10-14%. Regarding ICT goods exports, Serbia also leads with more than 2% of total goods exports. Slovenia is the worst regarding this indicator. So, although having a fertile patent activity, Slovenia lacks results in technology transfer. Analyzing the entrepreneurship outcome, Slovenia has the best results in new business density for the whole time period. Croatia holds the second place, while Serbia lags behind. This is also an emerging topic since it is widely recognized that SMEs are an instrument for fighting poverty and underdevelopment (Mitanoski et al., 2013) and are drivers of economic growth and employment.
Finally, as a feedback, we give achieved scores of the countries, according to the World Economic Forum (WEF), and INSEAD -The Business School for the World and World Intellectual Property Office (WIPO) reports on GCI and GII, as measures of reached competitiveness and innovativeness levels. These results are given in Figure 5 . We provide this additional analysis for a three-year period, 2010-2012. (WEF, 2011 (WEF, ,2012 (WEF, ,2013 INSEAD&WIPO 2011 ,2013 As we can notice in Figure 5 , Slovenia holds the highest position among the observed countries according to both GCI and GII scores (GCI ranks: 57, 56 and 62 over the observed time period; GII ranks: 30, 26, 30) . Croatia is in the second place, with GCI ranks from 76 in 2010 to 75 in 2011; and GII ranks from 44 in 2010 to even 37 in 2012. Serbia is definitely in the worst position, ranked 101 st in 2012 regarding GCI and 54 th regarding GII. Using the results of input, process and output clusters of indicators, presented earlier in the paper, we can examine what leads to these rankings. It is not surprising that Slovenia holds the best position, since it invests most in R&D (almost 3% of GDP) and has the best structure of investments (government share is around 13% in 2012). Besides this, it produces the greatest number of patents among the observed countries and in 2012 it had the most charges for the use of IP (receipts). Even though Serbia is definitely the best country regarding ICT goods and service exports, it lacks R&D expenditures (both the amount and the structure) that should be transformed into valuable output -patent applications. Also, regarding the process indicators, Slovenia has the best organizing values (both infrastructure and public administration efficiency) which enable making a good output. Croatia is in the middle, by GCI and GII scores closer to Slovenia than to Serbia in 2012. Even though Croatia and Serbia are actually very close regarding the observed POC indicators, Croatia still invests more in R&D, has a better structure of investments and consequently produces a better output. What we think is most important for Serbia is not to invest more, since the economic situation is not encouraging for taking these actions, but to reorganize the investments first. By this we mean that the distribution of research -basic, experimental and applied has to change in favour of applied and experimental research. So Serbia should primarily focus on the input, planning group of indicators, since the process cluster is pretty satisfying. This will lead to better output results, and consequently better results of overall competitiveness and innovativeness levels. 
LITERATURE

Conclusion
Government, as an element of the Triple Helix model, is an important player that creates collaborative R&D projects and the necessary links among other elements (university and industry), investing in development in different fields, regions and at different levels of a country. It is the key element in enhancing a knowledge-based economy that is largely based on efficient and effective TIM. Although government R&D investments could be vulnerable to a budgetary cut in times of economic difficulties, they are always present as incentives for the development of economy and society. Inputs, processes and outputs of government activity in TIM are important to measure and analyse in order to determine correlations, achievements and weaknesses, as a relevant basis for the future activities and decisions. It is important to note that, by using the model presented in this paper, a government impact in all three relevant spheres can be tracked, monitored and analysed for quick responding actions with policies and strategy well adapted to the concrete TIM performance in practice.
One of the advantages of this model is its balanced structure enabling a systematic approach to the broad body of indicators already in use, oriented towards better understanding the specific and most relevant role of the government in creating the innovative environment for supporting the basic TIM functions. In the model, the identified government TIM performance indicators are classified into categories related to the three basic management functions -POC, also observed as the input, process and output, respectively. The model shows the relations that exist between these categories of indicators. Planning indicators refer to the investments in technological and innovative activities; organizing indicators refer to the technological and innovative infrastructure, public administration efficiency and cooperation support, while control indicators refer to the country's R&D results, technology transfer results and entrepreneurship outcomes. Each of these categories and groups refer to the specific government TIM performance indicators, which are accessible in large internet databases such as the World Bank, OECD, UNdata, UNDP, etc. We tested the created model in the cases of Serbia, Croatia and Slovenia, and showed how the collected data can be analysed in order to track dynamics and measure changes that occur, notice the interactions between the elements of the model and use the feedback as a support in making strategic management decisions in the area of TIM at the country level. For this analysis we selected fifteen indicators and tracked changes over the period [2007] [2008] [2009] [2010] [2011] [2012] . Conducting this research, we have shown the applicability of the presented model in different national economies and how it is possible to use the model for relevant cross-country comparisons. By introducing official GCI and GII scores of countries as a feedback in the model, we have proven the importance and relevance of the presented model.
